The gut of termites harbours a complex microbial community comprising largely yet-uncultured, novel and diverse species (Ohkuma & Brune, 2011) . In 16S rRNA gene sequence clone-library analyses of the symbiotic gut communities of various termites, large proportions of the clones have been assigned to the Bacteroides subgroup of the Cytophaga-Flavobacter-Bacteroides (CFB) (Ohkuma et al., 2002) . Among the bacteria that we have isolated from the guts of subterranean termites (Reticulitermes speratus) was one isolate, designated strain Rs-03 T , that appeared phenotypically and phylogenetically related to species of the genus Bacteroides. The present study was designed to determine the taxonomic status of this novel strain. Based on the results presented here, we propose that this strain should be classified as a novel species of the genus Bacteroides.
The strains used in the present study were grown on Eggerth Gagnon (EG) agar (Merck) supplemented with 5 % (v/v) horse blood for 2 days at 37 u C under an atmosphere of 100 % CO 2 . By using the methods of Ohkuma et al. (2002) and Thong-On et al. (2012) , strain Rs-03 T was isolated from the gut of a termite (R. speratus) collected in Saitama Prefecture, Japan. The isolate was incubated at different temperatures (25-40 u C) to examine bacterial growth. Strain Rs-03 T grew at temperatures from 25 to 40 u C with optimum growth at 37 u C. Cells from cultures grown on EG agar for 48 h at 37 u C under anaerobic conditions were tested for Gram staining. Cells of strain Rs-03 T were obligately anaerobic, non-pigmented, non-motile, Gram-staining-negative and rod-shaped. No spore formation was observed under a phase-contrast microscope. Cells on EG agar measured 0.861.7-2.5 mm and occurred singly. After 48 h of incubation at 37 u C under anaerobic conditions, colonies on EG agar were 1-2 mm in diameter, grey to off-white-grey, circular, entire, slightly convex, and smooth. On Bacteroides bile aesculin agar (Shah, 1992) , growth of the novel strain was found to be inhibited in the presence of 2 % (w/v) Bacto-Oxgall (Difco), which is equivalent to 20 % (w/v) bile for testing bile resistance. Strain Rs-03 T was found negative for motility when stab-inoculated into a tube containing semisolid Gifu anaerobic medium (GAM; Nissui) agar (0.5 %) and incubated at 37 uC for 72 h (McClung & Lindberg, 1957) .
The results of the phenotypic and biochemical characterizations are given in the species description. The characterizations of the novel strain and related species were carried out under the same conditions. Physiological and biochemical reactions were determined, in duplicate, by using the API 20A anaerobe test kit (bioMérieux) and the Rapid ID 32A anaerobe identification kit (bioMérieux), respectively, according to the manufacturer's instructions. Results that distinguish the novel strain from established members of the genus Bacteroides are listed in Table 1 . The metabolic end products were prepared as described by Holdeman et al. (1977) and analysed as described by Sakamoto et al. (2005) . Since strain Rs-03 T was isolated from a termite, and one of its closest phylogenetic relatives, Bacteroides xylanisolvens, is known to be xylanolytic (Chassard et al., 2008) , the novel strain was tested for the degradation and fermentation of different polysaccharides including xylan (from oat spelts), soluble starch, carboxymethylcellulose and pectin (from citrus), using tubes that contained 10 ml peptone-yeast extract broth [PY; 1% (w/v) peptone, 1 % (w/v) yeast extract] and 50 mg polysaccharide. Cultures in these tubes were incubated at 37 uC for 4 days. Strain Rs-03 T was able to ferment xylan (the pH of the culture changing during the incubation from an initial value of pH 6.93 to a final value of pH 5.48), starch (initial pH 6.96, final pH 4.90), carboxymethylcellulose (initial pH 6.61, final pH 5.82) and pectin (initial pH 6.54, final pH 4.99) as energy sources.
Fatty acid methyl esters (FAMEs) were obtained, from approximately 40 mg of wet cells grown on EG agar at 37 u C for 48 h, by saponification, methylation and extraction, using minor modifications (Kuykendall et al., 1988) of the method of Miller (1982) . Cellular fatty acid profiles were determined by following version 2.99B of the Sherlock Microbial Identification System (MIDI) and using version 3.80 of the BHIBLA database. Peaks were automatically integrated, fatty acids were identified by equivalent chain-length (ECL), and the percentage of the total peak area represented by each acid was calculated. MIDI calibration mixture 1 (comprising FAMEs of straight-chain saturated fatty acids from nine to 20 carbons in length and five hydroxy acids) was used for the external calibration. The cellular fatty acid profiles of most established members of the genus Bacteroides have been determined (Mayberry et al., 1982; Miyagawa et al., 1979; Shah & Collins, 1980) and these were reviewed for the classification of the genus Bacteroides published by Shah & Collins (1983) . The major cellular fatty acids of strain Rs-03 T were anteiso-C 15 : 0 (41.4 %), C 18 : 1 v9c (12.0 %) and iso-C 17 : 0 3-OH (9.1 %) (Table S1, available in IJSEM Online). This cellular fatty acid profile is similar to those reported for Bacteroides caccae (Sakamoto et al., 2002) , Bacteroides faecis (Kim et al., 2010) , Bacteroides ovatus (Bakir et al., 2006) , Bacteroides pyogenes , Bacteroides thetaiotaomicron (Bakir et al., 2006) and B. xylanisolvens (Chassard et al., 2008) .
Isoprenoid quinones were extracted as described by Komagata & Suzuki (1987) and analysed by HPLC on a 4.66150 mm Cosmosil 5C 18 column (Nacalai Tesque).
The elution solvent was methanol/2-propanol (2 : 1, v/v). The major menaquinones of strain Rs-03 T were MK-9 (26.0 %) and . Minor amounts of MK-8 (2.9 %) and were also detected. In terms of its menaquinone composition, strain Rs-03 T was more similar to members of the genus Parabacteroides (which also have MK-9 and MK-10 as their predominant menaquinones) than to established members of the genus Bacteroides (which have MK-10 and MK-11 as their predominant menaquinones) . The 16S rRNA gene was analysed as described previously (Sakamoto et al., 2002) ; approximately 1500 bases of the 16S rRNA gene sequence were determined for strain Rs-03 T . The partial hsp60 gene (558 bp) was analysed as described previously (Sakamoto & Ohkuma, 2010; . For phylogenetic analyses, the 16S rRNA gene sequence (1465 nt) and hsp60 gene sequence (558 nt) of strain Rs-03 T were aligned with the corresponding sequences of related established species within version 2.0.12 of the CLUSTAL_X program (Larkin et al., 2007) and corrected by manual inspection. Nucleotide substitution rates (K nuc values) were calculated (Kimura, 1980) after gaps and unknown bases were eliminated. The phylogenetic tree was constructed by the neighbour-joining (NJ) method (Saitou & Nei, 1987) . Bootstrap resampling analysis (Felsenstein, 1985) was performed to estimate the confidence of tree topologies. Maximum-likelihood (ML) analysis was also performed using version 3.0 of the PhyML program (Guindon & Gascuel, 2003) and optimal models of nucleotide substitution were estimated, within jModelTest 0.1.1 (Posada, 2008) , using the Akaike information criterion; the models selected were TIM3+I+G for the 16S rRNA gene and GTR+I+G for hsp60. In both the neighbour-joining tree (Fig 1) and maximum-likelihood tree (Fig. S1 ) based on 16S rRNA gene sequences, strain Rs-03 T was clustered with members of the genus Bacteroides, and was closely related to Bacteroides thetaiotaomicron JCM 5827 T (95.0 % sequence similarity), Bacteroides faecis JCM 16478 T (94.8 %) and Bacteroides xylanisolvens JCM 15633 T (94.3 %). According to Stackebrandt & Goebel (1994) , strains showing 16S rRNA gene sequence similarities of ,97 % will not show DNA-DNA reassociation values of .60 % and will thus represent different species. The corresponding analyses based on hsp60 gene sequences indicated that strain Rs-03 T was most closely related to (but distinct from) Bacteroides caccae JCM 9498 T , B. xylanisolvens JCM 15633 T and B. ovatus JCM 5824 T , with hsp60 gene sequence similarities of 87.8 %, 87.8 % and 87.2 %, respectively.
Chromosomal DNA was isolated by previously described methods (Marmur, 1961; Saito & Miura, 1963) , with some modifications, and the DNA base composition was then determined by the HPLC method of Tamaoka & Komagata (1984) , with 0.02 M NH 4 H 2 PO 4 /acetonitrile (20 : 1, v/v) as the elution solvent. The DNA G+C content of strain Rs-03 T was 44.9 mol%, within the range of DNA G+C contents (40-49 mol%) reported for established members of the genus Bacteroides . Based on the results reported above, strain Rs-03 T represents a novel Bacteroides species, for which the name Bacteroides reticulotermitis sp. nov. is proposed.
Description of Bacteroides reticulotermitis sp. nov.
Bacteroides reticulotermitis (re.ti.cu.lo.ter9mi.tis. N.L. gen. n. reticulotermitis of Reticulitermes, the genus of the termite from which the type strain was isolated).
Cells are obligately anaerobic, non-pigmented, non-sporeforming, non-motile, Gram-staining-negative rods (0.86 1.7-2.5 mm). Colonies on EG agar plates, after 48 h of incubation at 37 u C under anaerobic conditions, were 1-2 mm in diameter, grey to off-white-grey, circular, entire, slightly convex and smooth. Able to ferment xylan, starch, carboxymethylcellulose and pectin. Growth is inhibited in the presence of 20 % (w/v) bile. Aesculin is hydrolysed. Indole is not produced. Nitrate is not reduced. Gelatin is not digested.
Negative for catalase and urease activities. Acid is produced from L-arabinose, cellobiose, glucose, lactose, maltose, Dmannose, raffinose, L-rhamnose, salicin, sucrose and D-xylose but not from D-mannitol, glycerol, melezitose, D-sorbitol or trehalose. Positive results in Rapid ID 32A tests for a-galactosidase, b-galactosidase, 6-phospho-b-galactosidase, a-glucosidase, b-glucosidase, a-arabinosidase, N-acetyl-bglucosaminidase, alkaline phosphatase, leucyl glycine arylamidase, alanine arylamidase and glutamyl glutamic acid arylamidase activities. Negative results for arginine dihydrolase, b-glucuronidase, glutamic acid decarboxylase, a-fucosidase, arginine arylamidase, proline arylamidase, phenylalanine arylamidase, leucine arylamidase, pyroglutamic acid arylamidase, tyrosine arylamidase, glycine arylamidase, histidine arylamidase and serine arylamidase activities. The end products, from culture in a broth containing 1 % (w/v) peptone, 1 % (w/v) yeast extract and 1 % (w/v) glucose, are succinic acid, acetic acid and small amounts of propionic acid. Both non-hydroxylated and 3-hydroxylated long-chain fatty acids are present. The major cellular fatty acids are anteiso-C 15 : 0 , C 18 : 1 v9c and iso-C 17 : 0 3-OH. The major menaquinones are MK-9 and MK-10. The minor menaquinones are MK-8 and MK-11.
The type strain, Rs-03 T (5JCM 10512 T 5CCUG 62153 T ), was isolated from the gut of a subterranean termite (Reticulitermes speratus) collected in Saitama Prefecture, Japan. The DNA G+C content of the type strain is 44.9 mol%. 
